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The content of abstract in this thesis :
The relationship between farm and retail prices has been the themes of
many researches that intend to perceive why the marketing margins for
agricultural products varied over time.  Sources of differences and their
connections, that the retail price adjust to a change in farm price and vice
versa, have been analyzed from different analytical views. The objectives of
this research are to investigate the relationship and their structure between
farmgate and retail prices of corn market in Indonesia. A two-regime
Threshold Vector Correction Model (TVECM) with one cointegration vector
and a threshold parameter based on the error correction term were developed
and tested.
348 monthly data from January 1983 to December 2011 on farmer
received prices and retail prices for corn were used in our research. The
empirical finding indicates that a 2-regimes threshold cointegration model
iii
(TVECM) seems to better describe the relationship between farmgate and
retail prices of the Indonesia corn market retail price. Furthermore, a
cointegration relationship is expected when equilibrium is decreased more
than 20.8% or the equilibrium relative markup is squeezed more than
42.69 %. In this case, retail prices have to increase faster than farmer received
prices to restore the long-run equilibrium between farmer-retailer corn prices.
The finding of the asymmetric price adjustment in this article is relative
markups higher than 42.69%, it seems to favor the retailers/manufacturers in
food and feed industries, but may hurt the both sides on corn farmers and
consumers. Statistical results support the market power of the food and feed
and retail sectors existed in corn industry of Indonesia.
Keywords: corn prices, market integration, threshold cointegration
ABSTRAK 
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Indonesia. Under Advisors: Grace Tsai, Ph.D and Prof. Ir. Ratya 
Anindita, MS. Ph.D 
 
 
Hubungan antara harga di tingkat petani dan retail sudah menjadi topik 
pada penelitian-penelitian yang bertujuan untuk menganalisis mengapa marjin 
pemasaran untuk produk pertanian bervariasi dari waktu ke waktu. Berbagai 
sumber yang berkaitan menyatakan bahwa harga retail menyesuaikan 
perubahan pada harga di tingkat petani dan sebaliknya, hal tersebut telah 
dianalisis dari berbagai sudut pandang. Tujuan dari penelitian ini adalah untuk 
menginvestigasi hubungan dan struktur antara harga pasar jagung di tingkat 
petani dan retail di Indonesia. Penelitian ini mengembangkan dan menguji 
Threshold Vector Error Correction Model (TVECM) dua regim dengan satu 
vector kointegrasi dan threshold parameter yang didasarkan pada error 
correction term.  
Penelitian ini menggunakan 348 data bulanan harga jagung di tingkat 
petani dan retail pada periode Januari 1993 sampai Desember 2011. 
Hasil empiris mengindikasikan bahwa TVECM dengan dua regim 
merupakan pendekatan yang lebih baik untuk mendeskripsikan hubungan 
antara harga pasar jagung di tingkat petani dan retail di Indonesia. Hubungan 
kointegrasi diekspektasikan ketika keseimbangan menurun lebih dari 20.8% 
atau equilibrium relative markup lebih dari 42.69%. Dalam hal ini, harga 
retail jagung meningkat lebih cepat daripada harga jagung di tingkat petani 
untuk mengembalikan kesimbangan jangka panjang antara harga jagung di 
tingkat petani dan retail.  
Hasil penelitian penyesuaian asimetris harga pada penelitian ini 
menunjukkan bahwa relative markup lebih dari 42.69%, hal tersebut akan 
menguntungkan retailer atau industri makanan dan pakan ternak, tetapi di sisi 
lain akan merugikan petani dan konsumen jagung. Hasil statistik 
menunjukkan kekuatan pasar sektor industri makanan dan pakan ternak serta 
retail telah eksis pada industri jagung di Indonesia.  
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Corn or maize (Zea mays) is one of the major staple products in
Indonesia. And also it has become the main feed ingredients (60%) in the
feed industry because the livestock industry has developed quickly. Corn has
been used as both food and feed, and it plays important role in the agriculture
development. It has been turned to feed use as a raw material in feedstuff
industry; while more than 55% corn production is for feed grains, 30% for
food while 15% is for other industries and seed.
The market situation of corn in Indonesia has changed since 1983 due
to agricultural structure change. The corn production has increased, but still
not enough to meet the domestic market needs, while the imports of corn in
Indonesia is more dominant than the exports. Price-spread of corn has tended
to fluctuate, because supply and demand of corn often occurred
disequilibrium.
Studies of corn in Indonesia such as Sarasutha (2002), examined
farming and marketing management of corn at production center in Sulawesi
Selatan, Indonesia. Whereas Andriko Noto Susanto and M. P. Sirappa
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(2005), investigated the prospect and strategy of corn development to support
food security in Moluccas Islands, Indonesia. Apri Laila Sayekti (2009)
analyzed the impact of regional economic integration on corn trade.
The reason used threshold vector error correction model (TVECM) in
this research because TVECM is a particular pattern of error correction
model in which deviations from the long-term equilibrium price relationship
only induce to price responses if they exceed a particular threshold level.
Therefore, TVECMs allow for the existence of a passive band of price
combination in which there is no response to deviations from the long-term
equilibrium. TVECMs are a specific technique for estimating asymmetric
price transmission. Several studies have applied the TVECM technique in
agricultural commodity market (Goodwin and Holt 1999, Goodwin and
Harper 2000, Fernandez-Amador et al. 2010, Rezitis and Reziti 2011).
The related research about threshold cointegration such as Rezitis and
Reziti (2011) investigates the nonlinier adjustment between consumer and
producer prices in the Greek milk sector using threshold vector error
correction model. The result indicates that the consumer prices ought to
increase faster than producer prices in order to restore the long-run
equilibrium between consumer and producer milk price. Whereas Fernandez
Amador, et al (2010) analyze the vertical price transmission mechanism
between producer and consumer prices of milk products in Austria using
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threshold vector error correction model. The result implies asymmetries play
an important role in the pass through of prices for milk product in Australia.
The corn prices volatility both farmers received and retail prices tended
to fluctuate gradually in Indonesia. Because the consumption has increase
rapidly, while the production cannot meet the demand. This research
examines the relationship between farm and retail price of corn market in
Indonesia by using threshold cointegration approach. Threshold cointegration
was described by Balke and Fomby (1997) as a feasible technique to combine
nonlinearity and cointegration, while the model allows for nonlinier
adjustment to long-run equilibrium.
1.2 Research Objectives
The threshold cointegration approach is used to analyze corn market
integration based on prices data. Threshold cointegration can account for the
effect of transaction cost in price transmission.
This research is attempted to analyze threshold cointegration between
farmer received price and retail price by using threshold vector error
correction model as its measurement method. This method is a type of error
correction model in which deviations from long-run equilibrium price
relationship. If the error correction term significantly in the model, then it
measures the proportion of last period’s equilibrium error that is corrected for.
The significant feature of this research is to develop threshold vector
error correction model to measure the relationship between farmer received
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and retail prices of corn. Based on the market situation of corn in Indonesia
and the empirical result of this research, it also provides useful information
for the government to make corn policy decision use.
The objectives of this research are as the following:
1. Construct a cointegration equation for the farmer received and retail
prices of corn market in Indonesia to examine the prices long-term
relationship.
2. Establish an error correction model between the farmer received and
retail prices of corn market in Indonesia to examine the short-run
adjustment to long-run relationship.
3. A two-regime Threshold Vector Correction Model (TVECM) is explored
to investigate the nonlinear adjustment between farmer received and
retail prices in the Indonesia corn market.
1.3 Overview of Procedures
This research proposes the following three step procedure to estimate
threshold vector error correction model. First, cointegration, since the test for
threshold cointegration requires that the time series data be integrated of order
one, this research determine the order of integration of the data series by
conducting unit root tests. Cointegration analysis using Johansen
cointegration test to estimate maximum eigenvalue and trace test for
cointegration order selection. Second, error correction model, which works
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to bring two I (1) series back into long-run equilibrium. Third, explores
threshold cointegration by applying supLM test and develop TVECM of
Hansen and Seo (2002) TVECM.
This research is organized as follow. Chapter 2 describes the market
situation of corn in Indonesia. Chapter 3 reviews the literature concerning the
research of corn in Indonesia and also the relationship between the farmer
received and retail prices in threshold cointegration. Chapter 4 outlines the
methodology; including unit root analysis, cointegration, error correction and
threshold cointegration analyses. Chapter 5 describes the data and the
empirical results of this research are presented. Chapter 6 summarizes the
conclusions and suggestions.
CHAPTER II
CORN MARKET SITUATION IN INDONESIA
2.1 Corn Production
In Indonesia, the growth in the production of corn is caused by demand
for livestock feed. The corn planted areas in Indonesia are fewer than rice
planted areas, because rice is the major staple food for Indonesia. Nowadays,
the Indonesian government focuses on how to increase production of corn
through various projects. The demand for corn has rapidly increased year on
year, especially for livestock feed use. Therefore the government has
expanded corn production areas. Generally, corn is planted in dry land,
especially during the dry season. Through the development of technological
adaptations, it has spread to irrigate wetlands in Java and Sumatera Island.
This has resulted from the promotion and information from of hybrid corn.
Hybrid corn can produce a higher yield than those of local corn varieties.
Dry land areas in Indonesia, which are suitable for corn, amount 20.5
million hectares that is widespread in several island such as Sumatera (2.9
million hectares), Kalimantan (7.2 million hectares), Sulawesi (0.4 million
hectares), Maluku and Papua (9.9 million hectares), Bali and Nusa Tenggara
(0.006 million hectares). Therefore, based on the table 1, planted area,
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production and the yield of per hectare of corn in Indonesia for the period of
1983-2011 have tended to increase gradually.
Table 2-1 Production of Corn in Indonesia, 1983-2011
Year Planted Area (ha) Production (ton) Yield (ton/ha) Growth rate (%)
1983 3,002,227 5,086,875 1. 69 28. 63
1984 3,086,246 5,287,825 1. 71 1. 98
1985 2,439,966 4,329,503 1. 77 -9. 06
1986 3,142,796 5,920,374 1. 88 18. 37
1987 2,626,033 5,155,680 1. 96 -6. 46
1988 3,405,751 6,651,917 1. 95 14. 51
1989 2,944,199 6,192,512 2. 11 -3. 45
1990 3,158,092 6,734,028 2. 13 4. 37
1991 2,909,100 6,255,906 2. 15 -3. 55
1992 3,629,346 7,955,459 2. 2 13. 58
1993 2,939,534 6,459,737 2. 2 -9. 40
1994 3,109,398 6,868,885 2. 21 3. 17
1995 3,651,838 8,245,902 2. 26 10. 02
1996 3,743,573 9,307,423 2. 49 6. 44
1997 3,355,224 8,770,851 2. 61 -2. 88
1998 3,847,813 10,169,488 2. 64 7. 97
1999 3,456,357 9,204,036 2. 66 -4. 75
2000 3,500,318 9,676,899 2. 76 2. 57
2001 3,285,866 9,347,192 2. 85 -1. 70
2002 3,109,448 9,585,277 3. 08 1. 27
2003 3,358,511 10,886,442 3. 24 6. 79
2004 3,356,914 11,225,243 3. 34 1. 56
2005 3,625,987 12,523,894 3. 45 5. 78
2006 3,345,805 11,609,463 3. 47 -3. 65
2007 3,630,324 13,287,527 3. 66 7. 23
2008 4,001,724 16,317,252 4. 08 11. 40
2009 4,156,706 17,592,309 4. 23 3. 91
2010 4,131,676 18,327,636 4. 44 2. 09
2011 3,895,751 17,392,246 4. 46 -2. 55
Source: Ministry of Agriculture Republic of Indonesia, Online Data Base,
2012
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Figure 2-1 Production of Corn in Indonesia, 1983-2011 in thousand
Figure 2-1 shows that production of corn has increased gradually due to
the use of hybrid varieties. In 1983-1990 corn varieties included seedlings
like CP1, CP2 and Pioneer with crop yields of 5-7 tons dry shelled per
hectare. Production rates tended to slow down, during 1983-1990 the
production growth rate was 8.25%, while from 1991-2000, the growth rate of
corn production rate decreased to 5.36%. Then from 2001-2011, the rate of
corn production rate increased to 6.79%. Factors that influence production
rates include the conversion of productive land, especially on Java Island for
non-agriculture use. Based on information from the Ministry of Agriculture of
the Republic of Indonesia (2005), during 1981-1999, about 1.63 million





those 1 million were on Java Island. Because of that, efforts to increase corn
production have utilized not just on irrigated lands, but also on marginal
regions such as wax and wane areas, peat moss area and dry area.
2.2 Consumption
Demands for corn in the domestic and world markets increased through
the development of the feed industries and processed food industries. During
the period 1990-2001, the use of imported corn as material for the feed
industry increased quite sharply, at the rate of 11.81% per year. In 1994, the
dependence of the feed industry on corn imports was high, at approximately
40.29%. In 2000, the use of imported corn in the feed industry reached
47.04%, while 52.96% came from domestic corn production (Ministry of
Agriculture Republic of Indonesia, 2005). Use of corn for feed reached 50%
of the total needs of corn. During the period from 2000-2004 the needs of
corn from the raw materials industry of livestock’s feed, food and drink
increase 10-15% per year. Therefore, not only corn price influences the
performance of the livestock industry, but also corn is the main source of
protein for human and livestocks.
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Table 2-2 Consumption of Corn in Indonesia, 1983-2011






























Sources: Ministry of Agriculture Republic of Indonesia, Online data Base,
2012
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Based on the Table 2-2, the development of corn demand has tended to
increase, although the period from 1983-1990 did see lower corn demand for
consumption. Corn is used as food, and also as livestock forage, so corn is
used as a raw material in the animal feed industry. The growth rate of corn
consumption in Indonesia has increased more than production growth rate, so
that imports have exceeded exports. Enhancement of income and knowledge
of people, it results in increasing animal protein demands, especially chicken,
eggs and meat. Therefore, increased corn needs, because 51% of animal
feedstuff is corn. Enhancement of corn needs during the next several years
will continue to outstrip production rates, so that corn imports will continue to
increase.






The consumption of corn in Indonesia during the year 1983-2011 has
tended to increase, especially after 2006, it grows rapidly. This condition is
caused by enhancement of feed industry demand for corn. The demand for
feed industry is growing rapidly. According to Ministry of Agriculture of the
Republic of Indonesia report (2011), the use of corn in Indonesia before the
year 1990 was mainly for direct consumption (86%), and approximately 6%
for livestock’s feed industry. However, the use of corn for food industry has
dropped to just 7.5%. The use of corn has shifted to the feed industry since
the year 2002.
2.3 Exports-Imports
Based on Ministry of Agriculture Republic of Indonesia, corn demand
will continue to increase. Augmentation of corn demand will not be offset by
enhancement of domestic production, so that the gap between demand and
production is widening. That gap between demand and production can be
covered by importing corn and the import corn during years 1990-2010
reached 979.3 million ton per year with the growth rate of 85.48%. Based on
the necessity of domestic corn, there is a potential surplus for export.
Especially exports to Hong Kong, Japan, the Philippines and Thailand.
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Table 2-3 Exports-Imports of Corn in Indonesia, 1983-2010
Year Imports (tons) Exports (tons) Trade Deficit (tons)
1983 34,888. 32 17,936. 00 -16,952. 32
1984 68,770. 49 159,853. 00 91,082. 51
1985 75,332. 80 3,542. 00 -71,790. 80
1986 84,240. 01 4,433. 00 -79,807. 01
1987 229,167. 21 4,680. 00 -224,487. 21
1988 69,247. 60 37,454. 00 -31,793. 60
1989 49,196. 24 232,093. 00 182,896. 76
1990 21,608. 78 136,641. 00 115,032. 22
1991 338,478. 14 30,742. 00 -307,736. 14
1992 73,215. 42 136,532. 00 63,316. 58
1993 512,699. 11 52,088. 00 -460,611. 11
1994 1,167,561. 77 34,091. 00 -1,133,470. 77
1995 1,016,378. 59 74,880. 00 -941,498. 59
1996 639,878. 38 26,830. 00 -613,048. 38
1997 1,121,698. 79 18,957. 00 -1,102,741. 79
1998 326,442. 76 632,515. 00 306,072. 24
1999 632,983. 35 96,647. 00 -536,336. 35
2000 1,284,424. 74 28,066. 00 -1,256,358. 74
2001 1,075,685. 26 90,474. 00 -985,211. 26
2002 1,197,458. 30 16,306. 00 -1,181,152. 30
2003 1,371,125. 97 33,691. 00 -1,337,434. 97
2004 1,115,093. 28 32,679. 00 -1,082,414. 28
2005 216,859. 00 54,009. 00 -162,850. 00
2006 1,842,968. 53 28,074. 00 -1,814,894. 53
2007 414,324. 82 7,189. 87 -407,134. 95
2008 393,304. 50 108,169. 63 -285,134. 87
2009 421,230. 60 76,618. 26 -344,612. 34
2010 1,786,810. 55 44,514. 16 -1,742,296. 39
Sources: Ministry of Agriculture Republic of Indonesia, Online Data Base,
2012
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Figure 2-3 Exports-Imports of Corn in Indonesia, 1983-2010
Nevertheless, the most years quantity of Indonesian corn import has
been higher than corn export since 1991. Exports of corn during 1983 to
2010 have been smoothly stable, while corn imports have fluctuated and
decreased in 2005 due to excess. Therefore, the price of corn has fallen.
Since 2000, volume of Indonesian corn imports have been upward to 1
million tons, but the volume of Indonesian corn imports is relatively small
(8.21%) if looked from domestic market share (Ministry of Agriculture






The prices of corn both farmer received and retail in Indonesia at the
early year were lower due to the government intervention for floor and ceiling
prices of corn. But, since the early 1990, the government called off corn price
intervention because the farmer received price was always above the floor
price. The prices situation of corn in Indonesia is presented in Table 2-4.
Figure 2-4 shows that since 1984, except 2003-2005, farm received
prices of corn have tended to increase gradually. The price increase was
caused by increasing demand for corn. Demand for corn in the feed industry
was increasing more rapidly than direct corn food consumption. The trend of
farmer received prices has tended to increase, although in the years 2005 corn
prices did decrease temporarily. But price conditions rapidly increased until
year 2008. Farmer received price fluctuates because of the disequilibrium
between supply and demand of corn. In 2005, there is an excess supply of
corn, therefore the farmer received price has fallen. Whereas, in 2009 the
supply of corn has increased, while the consumption of corn has not increased
significantly. Hence, the farmer received price of corn decreased temporarily,
but it has increased again since 2010 rapidly due to increasing corn
consumption. The food and feed industry of corn has increased because of
developing the poultry industry.
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Table 2-4 The Prices of Corn in Indonesia, 1982-2011 in IDR per kilogram
Month Pf Pr Margin Month Pf Pr Margin
1983M 1 162 190 28 7 366 672 306
2 98 168 70 8 369 676 307
3 88 139 51 9 398 709 311
4 87 157 70 10 413 750 337
5 98 171 73 11 480 750 270
6 95 173 78 12 559 750 191
7 113 182 69 1998M 1 729 910 181
8 112 166 54 2 629 1,004 375
9 115 173 58 3 530 958 428
10 128 168 40 4 562 925 363
11 134 168 34 5 718 977 259
12 111 169 58 6 916 1,069 153
1984M 1 92 156 64 7 1,161 1,301 140
2 99 162 63 8 1,364 1,534 170
3 113 159 46 9 1,380 1,552 172
4 115 163 48 10 963 1,532 569
5 118 168 50 11 914 1,532 618
6 121 175 54 12 865 1,494 629
7 123 206 83 1999M 1 870 1,481 611
8 129 209 80 2 915 1,445 530
9 125 223 98 3 842 1,410 568
10 117 206 89 4 863 1,410 547
11 115 188 73 5 1,125 1,478 353
12 98 172 74 6 1,245 1,478 233
1985M 1 108 182 74 7 1,180 1,497 317
2 112 184 72 8 1,080 1,552 472
3 121 198 77 9 1,340 1,524 184
4 127 205 78 10 1,045 1,505 460
5 143 204 61 11 1,190 1,507 317
6 145 215 70 12 1,120 1,500 380
7 134 210 76 2000M 1 886 1,520 634
8 118 227 109 2 890 1,460 570
9 125 228 103 3 900 1,425 525
10 139 214 75 4 900 1,420 520
11 122 207 85 5 910 1,400 490
12 124 196 72 6 915 1,422 507
1986M 1 118 140 22 7 925 1,445 520
2 125 150 25 8 930 1,420 490
3 133 160 27 9 930 1,430 500
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Table 2-4 Continued.
Month Pf Pr Margin Month Pf Pr Margin
4 138 152 14 10 950 1,450 500
5 141 145 4 11 950 1,445 495
6 132 155 23 12 1,000 1,455 455
7 135 160 25 2001M 1 800 1,757 957
8 127 175 48 2 875 1,774 899
9 131 180 49 3 950 1,792 842
10 157 210 53 4 1,100 1,810 710
11 166 180 14 5 1,250 1,828 578
12 136 180 44 6 924 1,846 922
1987M 1 137 175 38 7 933 2,091 1,158
2 130 172 42 8 943 2,114 1,171
3 128 183 55 9 978 1,780 802
4 140 187 47 10 1,016 2,112 1,096
5 151 215 64 11 1,054 2,133 1,079
6 153 212 59 12 1,094 2,133 1,039
7 140 200 60 2002M 1 800 2,111 1,311
8 153 223 70 2 808 2,227 1,419
9 224 272 48 3 960 2,069 1,109
10 261 269 8 4 1,111 2,501 1,390
11 251 292 41 5 1,263 2,068 805
12 157 256 99 6 933 2,092 1,159
1988M 1 156 243 87 7 943 2,113 1,170
2 191 210 19 8 952 2,501 1,549
3 172 200 28 9 988 2,163 1,175
4 176 211 35 10 1,026 2,187 1,161
5 173 211 38 11 1,036 2,195 1,159
6 157 206 49 12 1,046 2,259 1,213
7 160 248 88 2003M 1 821 2,197 1,376
8 183 246 63 2 829 2,219 1,390
9 188 234 46 3 820 2,241 1,421
10 198 220 22 4 826 2,264 1,438
11 179 199 20 5 814 2,286 1,472
12 138 195 57 6 779 2,309 1,530
1989M 1 141 205 64 7 751 2,332 1,581
2 146 206 60 8 777 2,355 1,578
3 185 220 35 9 777 2,379 1,602
4 181 243 62 10 762 2,403 1,641
5 199 270 71 11 791 2,427 1,636
6 217 275 58 12 821 2,451 1,630
7 216 282 66 2004M 1 845 2,262 1,417
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Continued …………..Table 2-4
Month Pf Pr Margin Month Pf Pr Margin
8 194 309 115 2 853 2,237 1,384
9 214 306 92 3 844 2,173 1,329
10 234 282 48 4 850 2,175 1,325
11 226 257 31 5 838 2,203 1,365
12 214 246 32 6 802 2,351 1,549
1990M 1 199 249 50 7 773 2,440 1,667
2 228 254 26 8 800 2,464 1,664
3 257 270 13 9 800 2,523 1,723
4 260 276 16 10 784 2,548 1,764
5 261 268 7 11 814 2,574 1,760
6 229 269 40 12 845 2,599 1,754
7 219 260 41 2005M 1 767 2,614 1,847
8 195 254 59 2 773 2,640 1,867
9 218 250 32 3 815 2,667 1,852
10 222 254 32 4 838 2,693 1,855
11 224 265 41 5 812 2,720 1,908
12 232 279 47 6 755 2,747 1,992
1991M 1 231 262 31 7 910 2,775 1,865
2 227 247 20 8 881 2,803 1,922
3 225 245 20 9 854 2,831 1,977
4 230 253 23 10 851 2,859 2,008
5 239 259 20 11 822 2,887 2,065
6 249 270 21 12 809 2,794 1,985
7 252 312 60 2006M 1 816 2,705 1,889
8 286 370 84 2 829 2,473 1,644
9 295 369 74 3 818 2,486 1,668
10 335 354 19 4 792 2,483 1,691
11 341 381 40 5 842 2,562 1,720
12 303 317 14 6 877 2,644 1,767
1992M 1 233 308 75 7 878 2,734 1,856
2 194 284 90 8 837 2,861 2,024
3 195 279 84 9 826 2,866 2,040
4 201 290 89 10 974 2,903 1,929
5 215 266 51 11 1,122 2,932 1,810
6 195 259 64 12 1,131 2,939 1,808
7 211 279 68 2007M 1 1,182 3,018 1,836
8 219 278 59 2 1,240 3,681 2,441
9 216 271 55 3 1,233 3,035 1,802
10 226 297 71 4 1,139 3,062 1,923
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Table 2-4 Continued.
Month Pf Pf Margin Month Pf Pr Margin
11 200 276 76 5 1,104 3,197 2,093
12 201 283 82 6 1,165 3,186 2,021
1993M 1 213 290 77 7 1,074 3,214 2140
2 234 289 55 8 1,109 3,418 2,309
3 230 249 19 9 1,095 3,434 2,339
4 249 262 13 10 1,086 3,472 2,386
5 298 378 80 11 1,164 3,494 2330
6 291 386 95 12 1,264 3,517 2,253
7 308 381 73 2008M 1 1,312 3,225 1,913
8 311 379 68 2 1,457 3,350 1,893
9 297 381 84 3 1,580 3,485 1905
10 303 380 77 4 1,673 3,554 1,881
11 301 377 76 5 1,720 3,500 1,780
12 293 396 103 6 1,934 3,600 1,666
1994M 1 296 316 20 7 1,845 3,978 2,133
2 307 312 5 8 1,579 4,000 2,421
3 296 313 17 9 3,506 4,346 840
4 297 351 54 10 1,575 4,294 2,719
5 314 362 48 11 1,476 4,244 2,768
6 318 380 62 12 1,399 4,118 2,719
7 345 382 37 2009M 1 1,477 3,126 1,649
8 340 384 44 2 1,485 2,949 1,464
9 322 393 71 3 1,519 2,767 1,248
10 333 392 59 4 1,452 2,884 1,432
11 338 392 54 5 1,441 3,044 1,603
12 358 394 36 6 1,414 3,128 1,714
1995M 1 373 396 23 7 1,190 3,036 1,846
2 295 367 72 8 1,162 2,980 1,818
3 213 350 137 9 1,132 3,076 1,944
4 205 319 114 10 1,205 3,077 1,872
5 312 350 38 11 1,249 2,906 1,657
6 222 253 31 12 1,258 3,032 1,774
7 284 327 43 2010M 1 1,224 3,694 2,470
8 350 413 63 2 1,166 3,725 2,559
9 344 450 106 3 1,159 3,736 2,577
10 326 450 124 4 1,107 3,750 2,643
11 330 476 146 5 1,151 3,813 2,662
12 325 495 170 6 1,108 3,851 2,743
1996M 1 410 536 126 7 1,155 3,924 2,769
2 410 544 134 8 1,220 4,019 2,799




Month Pf Pr Margin Month Pf Pr Margin
4 421 561 140 10 1,525 4,076 2551
5 475 578 103 11 1,553 4,369 2816
6 498 606 108 12 1,628 4,011 2383
7 519 624 105 2011M 1 1,756 4,098 2342
8 450 685 235 2 1,854 4,376 2522
9 410 693 283 3 1,821 4,302 2481
10 345 685 340 4 1,936 4,313 2377
11 320 685 365 5 1,834 4,403 2569
12 313 685 372 6 1,859 4,450 2591
1997M 1 333 680 347 7 1,754 4,469 2715
2 365 675 310 8 1,802 4,542 2740
3 370 670 300 9 1,835 4,610 2775
4 360 669 309 10 1,711 5,016 3305
5 365 670 305 11 1,735 5,049 3314
6 364 675 311 12 1,686 5,075 3389
Sources: Ministry of Agriculture Republic of Indonesia, Online Data Base, 2011
Note. Pf denotes farmer received price and Pr denotes retail price of corn.






The retail prices of corn tend to increase year to year of period 1983-
2011. The increasing price was caused by growing corn consumption and
also the supply of corn could not meet the needs. But, it was excess supply in
the rain season, and excess demand in the dry season. The retail prices have
tended to fluctuate. In 1999 to 2001, the retail price has decreased due to
excess supply. From 2001 to 2008, the retail price of corn increased rapidly
and in the 2010 fell again due to increasing production. But in 2011, the retail
price of corn increased due to excess demand.
Margin of corn price can be showed by computing the difference
between retail and farmer received prices. The margin is influenced primarily
by changes in retail demand, farm supply, and marketing input prices. The
other factors also influence margin of corn price, including time lags in
supply and demand, market power, risk, technical change, quality, and spatial
considerations. Figure 2-4 also shows the margin between retail and farmer
received price of corn in Indonesia. The margin of corn price has tended to
fluctuate.
2.5 Policy
The policy of corn commodity is to set floor price of corn to protect
farmers from obtaining lower prices when there is a bumper crop. The floor
price policy began on 1977/1978, determining of corn floor price is important
because induce production for expanding exports. Besides that, corn is also
the second most important staple food after rice, especially in certain areas
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corn is the main material of feedstuff. The floor price of corn in 1977/1978
was set at IDR 40 per kg and changed to IDR 105 per kg during the period
from 1981/1982 to 1983/1984, then IDR 110 per kg for the next three years
(1984/1985 t0 1987). Furthermore, the floor price of corn in 1988-1990 rises
up i. e., IDR 125 per kg, IDR 140 per kg and IDR 155 per kg, respectively
(Ministry of Agriculture Republic of Indonesia, 2005).
The floor price policy was not effective and it was discontinued since
1990, because market prices at farmers’ gate were always above the floor
price. And trade was opened to private traders, so that corn prices were
determined by the market mechanism. Since then, Indonesia’s National
Food Logistics Agency did not intervene in corn markets with these following
considerations: (1) intervention requires high costs; (2) competition between
traders will create profits for farmers, (3) high demand throughout the year.
And trade policy of corn is import tariff to protect domestic farmers. The
corn import tariff during the years 1974-1979 was 5%, and increased to 10%
for the years 1980-1993. The corn import tariff fell back to 5% in 1994, and
eliminated in 1995.
In 2006 to 2008, implementation of the corn seed subsidy program is to
induce for farmers the planted area of hybrid corn for increasing production,
productivity, employment creation, and improving farmers income. This
program also has purposed to accelerate the development of national corn
seed industry, to provide corn for feed industry and food industry. Nowadays,
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the government has considered about development of corn commodity.
Indonesia must rely on domestic market, because America and China have
stopped to exports due to shortage of corn production. Therefore, the
development of corn in rural areas is very important. This policy program
also concerns the development of agribusiness and partnership. The
government has attempted to integrate horizontal and vertical inter firm
cooperations. And the cooperations, the bank company give credit to the
farmers as capital to develop of corn cultivation.
CHAPTER III
LITERATURE REVIEW
3.1 Corn in Indonesia
Sarasutha (2002) analyzes farming and marketing management of corn
at production center in Sulawesi Selatan, Indonesia. The result of the research
indicates that increasing production of corn in Indonesia has been promoted
by the government to meet domestic demand especially for food and feed.
The improvement of hybrid and open pollinated varieties has increased corn
production of 11.62%, from 8.25 million in 1995 to 9.20 million ton in 1999
with the growth rate of 3.39% per year during the period. This research also
suggested mechanical dryer facilities are necessary for handling the corn in
post-harvest.
Andriko Noto Susanto and M. P. Sirappa (2005) analyzes the prospect
and strategy of corn development to support food security in Moluccas
Islands, Indonesia. The empirical results show that the role of corn responses
to corn industry, especially for food and feed. Some factors that should be
considered in corn farming development are availability of land area, applied
technologies, participant characteristics, government regulation, and
government or private investors to support on-farm and off-farm activities.
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Apri Laila Sayekti (2009) analyzes the impact of regional economic
integration on corn trade. The result indicates corn area and productivity do
not respond to price changes. It suggest that an import tariff really plays a
role in protecting domestic corn farmers.
Increasing in poultry farming promotes the development of feed
industry, and it results in the development of corn market for meeting the feed
industry demand. The improvement of corn hybrid and the development of
corn area have made more corn supply in market. The post-harvest handling
of corn must be strengthen mechanical drying, especially in the wet season.
3.2 Threshold Cointegration
Threshold model is used to explore and adjustment speeds of price
transmission. And cointegration approach has been used to model the
relationship between the prices of similar goods in spatially separated
markets. Threshold vector error correction model (TVECM) is a technique
for estimating asymmetric price transmission (Serra and Goodwin, 2003,
Fernandez-Amador, et. al, 2010, Reziti and Rezitis, 2011). Threshold
cointegration was introduced by Balke and Fomby (1997) as a feasible
methods to combine both of linearity and cointegration, while the model
allows for nonlinear adjustment to long-run equilibrium.
Luoma, Luoto and Taipale (2004) examined the transmission of
producer price changes to consumer prices in Finish beef and pork markets.
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Both meat varieties were studied based on monthly observation from 1981 to
May 2003. The results suggest that it is the consumer price that responds to
the long-term disequilibrium of the consumer and producer prices. The
consumer price also reacts to changes in the producer price in the short-term.
Goetz and Taubadel (2008) reported on the quantitative analysis of
three-step procedures to estimate a regime-dependent vector error correction
model (VECM). In the model, not only the short-run adjustment process
towards equilibrium is non-linear, as in threshold VECM and Markov
switching VECM frameworks, the long-run equilibrium relationship itself can
also display threshold-type non-linearity. The proposed approach is unique in
explicitly testing the null hypothesis of linear cointegration against the
alternative of threshold cointegration based on the Gonzalo and Pitarakis
(2006) test. The model is applied to apple price data on wholesale markets in
Hamburg and Munich, using the share of domestic apples in total wholesale
trade as the threshold variable. They identify four price transmission regimes
characterized by different equilibrium relationships and short-run adjustment
processes. This proposed approach is particularly suitable for capturing
irregular seasonal threshold effects in price transmission typical for fresh fruit
and vegetables.
Alemu and Worako (2009) argued about price transmission and
adjustment in the Ethiopian coffee market. This research focused on the
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interrelationships among producer, auction and world prices. Their results
show that unidirectional transmission of shocks from the world price to the
auction price and then to the producer price; asymmetries in price
transmissions and adjustments in the auction market; weak interrelationship
between producer and world prices causing producer price to be less
responsive to changes in the world prices. These results imply that coffee
growers’ benefit little from positive changes in the world price compared with
participants in the auction markets. This is true given the presence of
information asymmetry in the coffee value chain characterized by increasing
level of market concentration.
Amador, et al (2010) analyses the vertical price transmission
mechanism between producer and consumer prices of milk products in
Austria using monthly data for the period from January 1996 to February
2010. This research considers explicitly the existence of asymmetries in the
adjustment to the long-run equilibrium using two different types of threshold
vector error correction models, where an inaction band in the adjustment to
the periods of increasing and decreasing trends in casual prices. Their results
indicate that asymmetries play an important role in the pass through of prices
for milk product in Australia. Their results also provide statistical evidence
concerning the fact that adjustment only tends to take place when deviations
from the equilibrium are large enough.
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Mkhabela and Nyhodo (2011) reported on the quantitative analysis of
price transmission between farm and retail in the South African poultry
market using data 1993 to 2010. The farm-retail price transmission of poultry
in South African was found to be symmetric using both the Houck approach
(conventional cointegration approach) and error correction model implying
that change in farm price of poultry indicated a similar change in the retail
price of poultry in the South African market. The price setting system in the
poultry industry was further defined by estimating elasticity of price
transmission and it was found that retail price was very sensitive to change in
farm price, particularly falling prices.
According to the results obtained of research by Rezitis and Reziti
(2011) show that the null hypothesis of linear cointegration between
consumer and producer milk prices of threshold cointegration in the Greek
milk market is rejected in favor of a two-regime threshold cointegration
model. In this case consumer prices ought to increase faster than producer
prices in order to restore the long-run equilibrium between consumer-
producer milk prices and probably place the milk market into the second
regime because more of the observations belong in the second regime.
Based on the literature review, the method of threshold vector
correction model is suitable to analyze market integration, while it can
account for the effect of transaction cost in price transmission.
CHAPTER IV
METHODOLOGY
4.1 Conceptual Framework of the Research
The framework of this research is to analyze market integration
between retail and farm prices of corn in Indonesia by using threshold vector
error correction model (TVECM). Threshold cointegration technique allows
us to test whether "increases in producer prices that lead to declines in
marketing margins are passed more quickly to retail prices than decreases in
producer prices that result in increases in the marketing margins" (Abdulai,
2002).
The increasing demand for corn in Indonesia is caused by changing
from major food to raw material of feed industry. In early 1982-2004, the
farm and retail prices of corn in Indonesia remained relatively stable. But
after 2004, both prices fluctuate, not stable again. The poultry industry in
Indonesia has developed and it needs corn as feed grains. Therefore, the
demand for corn has increased steadily, whereas the supply of corn cannot
meet the demand. Now, the government has set programs to increase the
production of corn to meet the increased demand. But, there is no floor price
mechanism to prevent corn prices falling too low. It thus appears that farmers
have a weak bargaining position, and the committee pricing system is
30
ineffective in ensuring remunerative prices to farmers. Consequently, corn
prices continually to experience dramatic fluctuations.
There are three steps for analysis of this research, including
cointegration analysis, error correction model and threshold vector error
correction model (TVECM), they are specified as the following:
Step 1: Cointegration Analysis
The concept of cointegration, which was given an express manipulation
in Engle and Granger (1987). The notion that a linear combination of two
series, each of which is integrated of order one, is integrated of order zero
(Wooldridge, 2002). Cointegration test is used to identify that farm and retail
prices are integrated in long run relationship. The cointegration testing is
estimated by maximum eigenvalue test statistic and trace statistic.
Step 2: Error Correction Model
Error Correction Model (ECM) is a category of multiple time series
models that directly estimate the speed at which a dependent variable. A time
series model in first differences that also contains on error correction term,
which works to bring two I (0) series back into long-run equilibrium
(Wooldridge, 2002). Error correction mechanisms pushing deviations back
towards the long-run equilibrium.
Step 3: Threshold Vector Error Correction Model (TVECM)
TVECM is a special pattern of error correction model in which
deviations from the long-run equilibrium price relationship only lead to price
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responses if they exceed a specific threshold level (Rezitis and Reziti, 2011).
Threshold cointegration is explored by applying the threshold test of Hansen
and Seo (2002). The threshold parameter represents values of the residual
term from the cointegrating regression that initiates changes in patterns of
responses to shocks. The threshold can be interpreted as the value of shocks,
thus implying a change in the patterns of adjustment. The data used in this
research is monthly data corn prices between farm and retail price from
Government of Indonesia. Thus, TVECM allows for the existence of an
inactive band of price combinations in which there is no response to
deviations from the long-run equilibrium.
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Figure 4-1 Conceptual Framework of the Research
Corn market situation
in Indonesia
1. Unit root test
2. Cointegration test
1. Corn prices cointegration equation
2. Corn prices error correction equation
3. The long-run Equilibrium
Lagrange Multiplier Test














Cointegration test is exploring toward linier combination between non
stationary variables to analyze the long-run relationship. When the variables
are not stationary, cointegration analysis is an indispensable step for
considering relationship in time series data.
The Johansen’s ML procedure provides a unified framework for
estimation and testing cointegrating relations in the context of vector
autoregressive error correction models.
Suppose a general VAR model with k lags:
(1)
This can be written as
(2)
where Bi = -I + A1 + A2 + … + Ai, i = 1,2, … k. If xt is I (1), then ∆xt is I (0).
If some linear combinations of xt are stationary, that is, there are some
cointegrating relationships among the variables in xt, then the matrix Bk
should not be of full rank, where Bk = -I + A1 + A2 + … + Ak
(Maddala, 2001). If some variables in a VAR model are cointegrated, this
implies some restrictions on the parameters of the VAR model. The
cointegration theory gives a theoretical basis for imposing some restrictions
on the VAR model. It has been found that predictions from the VAR model
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improved with restrictions imposed by cointegration theory (Engle and Yoo,
1987).
If cointegrating test in long run relationship equilibrium is fulfilled, so
there is the long run relationship in market integration. But, short run market
integration can be tested with Vector Error Correction Model (VECM).
VECM entering the relationship time series in specific of price dynamic
between markets in long run with error correction term (ECT). ECT model
presents how the volatility differences between markets in equilibrium.
Johansen and Juselius (1990), shows that after factorization and solve
the problem of eigenvalue, the possibility for testing the sum of cointegrating
vector which is significant by two different test. There trace test (λtrace) and
maximum eigenvalue test (λmax), in the following equations, respectively:
(3)
(4)
where, r is the sum of vector from cointegrating vector in null hypothesis and
i is estimation of eigenvalue order from matrix Π. Every eigenvalue is
associating with the differences of cointegrating vector, which will be
eigenvectors. By knowing about the order of cointegrating vector, r, so we
will know about the cointegrating relationship between corn prices series.
Johansen and Juselius (1990) provide critical values for the both of
those tests. If statistic test is higher than Johansen critical value, so H0 will
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be rejected, so there is cointegrating vector r between independent variables.
The hypothesis will be formulated as:
H0 : r = 0 versus H1: 0 < r g
H0 : r = 1 versus H1: 1 < r g
H0 : r = 2 versus H1: 2 < r g
: : :
: : :
H0 : r = g-1 versus H1 : r = g
where, r = 0, 1, … g-1.
Those hypotheses can define if H0 : r = 0 is not rejected, so it can be
inferential that is no cointegrating vector and the next steps will not
continued, conversely if H0 : r = 0 is rejected, so it can be inferential that is
one cointegrating vector was founded and the hypothesis test for the next step
will be continued until the hypothesis H0 is not rejected. Both the values of
trace test (λtrace) and maximum eigenvalue test (λmax) determine the number of
cointegrating vectors.
4.2.2 Error Correction Model
If xt ~ I (1), yt ~ I (1), and zt = yt – βxt is I (0), then x and y are said to be
cointegrated. The Granger representation theorem says that in this case xt and




where at least one of ρ1 and ρ2 is nonzero and and are white noise
errors.
Granger and Lee propose a further generalization of the concept of
cointegration. Define that is, wt is an accumulated sum of zt
or ∆wt = zt. Since zt ~ I (0), wt will be I (1). Then xt and yt, are said to be
multicointegrated if xt and wt are cointegrated. In this case yt and wt will also
be cointegrated. It follows that ut = wt – αxt ~ I (0), where α is the
cointegration constant. If xt and yt are multicointegrated, Granger and Lee
show that they have the following (generalized) ECM representation:
(7)
(8)
Examples of this are: xt = sales, yt = production, zt = yt – xt = inventory
change, and wt = inventory. Sales, production, and inventory are all I (1) and
possibly cointegrated; zt, the inventory change, is I (0) (Maddala, 2001).
4.2.3 Threshold Vector Error Correction Model (TVECM)
Market integration analysis based on price data alone have been
criticized because they neglect transaction costs. TVECM can account for the
effects of transaction costs in price transmission without directly depending
on information about these costs. Threshold cointegration was introduced by
Balke and Fomby (1997) as a feasible technique to combine non-linearity and
cointegration. In particular, the model allows for non-linear adjustment to
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long-run equilibrium. Rezitis and Reziti (2011) proposed to use the method
described by Balke and Fomby (1997) and they explored the non-linier
adjustment between consumer and produser prices in the Greek milk sector.
Hansen and Seo (2002) estimate a two-regime Threshold Vector Error
Correction Model (TVECM2) with one cointegrating vector and a threshold
parameter based on the error correction term. A TVECM can be denoted as:
ω (β) + ∑ Γ ∆p + u if ω (β) ≤ λ
ω (β) + ∑ Γ ∆p + u if ω (β) > (9)
where ωt-1 (β) is the residuals of the equilibrium relationship of consumer-
producer prices representing the threshold variable and λ is the threshold
parameter that separates the two regimes. Note that the methodology of
Hansen and Seo (2002) assumes both parameters β and λ unknown and
estimated from the data whereas other threshold methodologies assume these
parameters are known.
The possibility of threshold cointegration is explored by applying the
supLM test of Hansen and Seo (2002). As they print out, the supLM statistic
has a nonstandard asymptotic distribution and they suggest two bootstrapping
techniques for computing the p values of the test: one is the fixed regressor
bootstrap and the other is the residual bootstrap.  Based on Stigler (2010) the
fixed regressor bootstrap is calculated with 1,000 simulation replications. The
formula of supLM test is written as follows.
∆Pt =
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= sup ( , γ) (10)
L≤ ≤ U
Where is threshold value, same with λ; L is the π0 percentile of wt-1 (β); U
is the 1 - π0 percentile. Andrews (1993) argued that setting π0 between 0.05
and 0.15 is typically a good choice to avoid reducing the power of the
threshold test, so in this research uses π0 equal to 0.15.
( , γ) = ( ( , γ) − ( , γ))′( ( , γ) + ( , γ))
∗ ( ( , γ) − ( , γ)) (11)
If β and were known, the equation above would be the test statistic. When β
and are unknown, the LM statistic is evaluated at point estimates obtained
under H0. The null estimate of β is , but there is no estimate under H0, so
indicates no conventionally defined LM statistic.
4.3 Estimation Technique
This research uses Eviews 7.1 software to examine unit root tests,
cointegration and error correction model. R software with tsDyn package is
also applied in this research to analyze of threshold vector error correction
model. R is a language and environment for statistical computing and
graphics, while TsDyn is an R package for the estimation of a number of
nonlinear time series models. TsDyn package is a threshold cointegration
software package in R and it provides to adjustment threshold and regime in
the price series.
CHAPTER V
EMPIRICAL RESULTS AND ANALYSIS
5.1 Data Description
The data in this research covers the period January 1983 to December
2011, including 348 observations with monthly frequency. Monthly data on
farmer received prices and retail prices for corn are obtained from Ministry of
Agriculture Republic of Indonesia. These price series are measured in
nominal terms, Indonesia Dollar Rupiah (IDR) per kg. To avoid problems of
scale, all the price variables are converted to natural logarithm terms.
Therefore, in this research, lnPf and lnPr correspond to the natural logarithms
of farmer received and retail corn prices respectively, and ∆lnPf and ∆lnPr are
the first difference of lnPf and lnPr used to estimate threshold cointegration.
The descriptive statistics of farmer received price and retail price are reported
in Table 5-1 and Figure 5-1.
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Table 5-1 Descriptive Statistics

























lnPr 6. 687 6. 529 8. 532 4. 934 1. 162 0. 032 1. 380
∆lnPf 0. 094 0. 066 1. 307 -1. 130 0. 281 0. 641 5. 954
∆lnPr 0. 115 0. 122 0. 873 -0. 407 0. 206 0. 313 4. 018
Figure 5-1 Natural Logarithm of Farmer Received Price and Natural
Logarithm of Retail Price of Indonesia Corn
The median of farmer received and retail prices are 6.6 unit and 12.2
unit, respectively. The distributions of farm and retail prices are slightly right




concentrated data points are at the high or low end of the scale of
measurement. Whereas, the distributions of the data has significant
leptokurtosis (more peaked than the normal bell curve), because the values of
kurtosis are above 3.
Figure 5-1 shows that both prices tend to trend up. The natural
logarithm of farmer received price on period 2000 to 2006 has decreased
gradually due to the increasing corn supply. Since then, the food and feed
industries have increased the corn demand because of expansion of poultry
industry. Therefore, retail price of corn tends to increase.
5.2 Analysis of Unit-Root Test
A necessary but not sufficient condition for cointegration is that each of
time series mush be integrated of the same order before fitting the threshold
vector error correction model. This research uses three kinds of unit root tests
to examine nonstationarity in price series. The results from applying the
Augmented Dickey-Fuller (ADF) test, the Phillips-Perron (PP) test with the
Schwartz Information Criterion (SIC), and the KPSS test proposed by
Kwiatkowski-Phillips-Scmidt-Shin are pooled in Table 5-2.
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Table 5-2 Unit-Root Tests
Augment Dickey-Fuller (ADF)





-1. 135 [0. 703]
1. 132 [0. 998]
First difference
-18. 803 [0. 000]
-20. 092 [0. 000]
Level
-3. 771 [0. 019]
-1. 679 [0. 759]
First difference
-18. 791 [0. 000]
-20. 281 [0. 000]




-0. 186 [0. 937]
-4. 845 [0. 000]
-4. 073 [0. 000]
-18. 373 [0. 000]
-8. 245 [0.000]
-9. 932 [0.000]
-3. 103 [0. 107]
-4. 853 [0.000]
-4. 098 [0.007]
-18. 351 [0. 000]
-8. 227 [0. 000]
-9. 916 [0. 000]
Phillips-Perron (PP)




-1. 722 [0. 419]
2. 259 [1. 000]
First difference
-36. 438 [0. 000]
-20. 419 [0. 000]
Level
-1. 722 [0. 419]
-1. 194 [0. 909]
First difference
-37. 179 [0. 000]
-21. 418 [0. 000]




0. 123 [0. 967]
-5. 811 [0. 000]
-5. 456 [0.000]
-19. 408 [0. 000]
-21. 571 [0. 000]
-19. 194 [0. 000]
-2. 935 [0. 153]
-5. 810 [0. 000]
-5. 495 [0. 000]
-19. 394 [0. 000]
-21. 529 [0. 000]
-19. 168 [0. 000]
Kwiatkowski-Phillips-Scmidt-Shin (KPSS)































Note. Figures in brackets denote p values. ** denotes significance at the 5%
level and *** denotes significance at the 1% level.
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Standard ADF is performed for the variables series in order to detect
possible nonstationarity. In the ADF test, we can decide whether or not to
include a constant and/or time trend. The Phillips-Perron (PP) test offers an
alternative method for correcting for serial correlation in unit root testing.
Philips Perron test uses the standard DF or ADF test, but modify the t-ratio
therefore the serial correlation does not affect the asymptotic distribution of
the test statistic. The Kwiatkowski, Phillips, Schmidt, and Shin or KPSS
(1992) test uses a null hypothesis that the series is trend stationary. This test
requires an estimator of the residual spectrum at frequency zero, and a set of
exogenous regressors.
The null hypothesis of both the ADF and PP tests is “there is a unit
root” whereas the null hypothesis of the KPSS test is “there is not a unit root”,
that is, stationary series. Table 5-2 test statistics suggest that the farm and
retail prices are non-stationary in level, while in the first differences are
stationary. The result indicate that the price series in levels are I(1), but if the
first difference is used, then unit root nonstationary is rejected, that is, first
differences of prices are I(0). This implies that there is the possibility of
market cointegration among farmer received-retail prices.
This research uses VAR (Vector Autoregression) lag order selection
criteria to define the lag order for analysis of the data. The lag order selection
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based on the Schwarz information criteria (SIC) and the Hannan-Quinn
information criteria (HQ) which reported in Table 5-3.
Table 5-3 Lag Length Order Selection
Lag LogL LR FPE AIC SC HQ
0 88. 46499 NA 0. 002049 -0. 514673 -0. 491952 -0. 505615
1 461. 8360 740. 0747 0. 000227 -2. 713310 -2. 645147* -2. 686138*
2 463. 2431 2. 772372 0. 000231 -2. 697876 -2. 584271 -2. 652590
3 465. 1465 3. 727504 0. 000234 -2. 685396 -2. 526350 -2. 621996
4 477. 7071 24. 44824 0. 000222 -2. 736352 -2. 531864 -2. 654837
5 480. 1879 4. 799198 0. 000224 -2. 727309 -2. 477379 -2. 627680
6 482. 3018 4. 064129 0. 000227 -2. 716082 -2. 420710 -2. 598339
7 490. 3361 15. 35131 0. 000221 -2. 740096 -2. 399282 -2. 604238
8 496. 4643 11. 63633 0. 000219 -2. 752764 -2. 366509 -2. 598792
9 498. 3214 3. 504182 0. 000221 -2. 740008 -2. 308311 -2. 567922
10 502. 1373 7. 154741 0. 000222 -2. 738912 -2. 261774 -2. 548711
11 515. 0563 24. 06928 0. 000210 -2. 792002 -2. 269421 -2. 583686
12 525. 6619 19. 63306* 0. 000202* -2. 831321* -2. 263298 -2. 604891
* indicates lag order selected by the criterion test statistic (each test at 5%
level).
LR : sequential modified LR
FPE : Final prediction error.
AIC : Akaike information criterion.
SC : Schwarz information criterion.
HQ : Hannan-Quinn information criterion.
45
Based on the Table 5-3, this research uses lag order 1, because it
indicates lag order selected by both Schwarz information criterion (Bayesian
information criterion) and Hannan-Quinn information criterion.
From a Bayesian perspective, BIC or SIC is designed to find the most
probable model given the data. For reasonable sample sizes, BIC apply a
larger penalty than AIC, thus other factors being equal it tends to select
simple models than does AIC. From a Bayesian view point this motivates the
adoption of the Bayesian information criteria. However, The Hannan-Quinn
criterion for identifying an autoregressive model denoted by HQ (p) was
introduced by Hannan and Quinn (1979). The order selection procedure of
Hannan and Quinn information criterion has the advantage of being objective
and automatic, but it over-fit when the sample size is small.
This lag used in cointegration analysis and to estimate threshold VECM
between farm received and retail prices of corn market in Indonesia. This
result implicates that the farm and retail prices of corn market is influenced by
one previous period (lag 1).
5.3 Cointegration Analysis
5.3.1 Johansen Cointegration Test
Cointegration tests developed by Johansen and Juselius (1990) were
used to investigate whether linear cointegration relationships exist or not. The
results of the maximum eigenvalue tests and the trace tests are reported in
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Table 5-4, the null hypothesis of no cointegrating vector is rejected, but the
null hypothesis of at most one cointegrating vector is not rejected, indicating
that there is only one long-run stationary relationship between the farm
received and retail prices.
Table 5-4 Johansen Cointegration Test
Vector Variables: lnPft, lnPrt
Cointegrating Regression: lnPft = a0+a1lnPrt+u1t
H0
Trace Test Maximum Eigenvalue Test
λtrace 0. 05
critical value
P-value λmax 0. 05
critical value
P-value
r = 0 24.644*** 15. 495 0. 002 24.411*** 14. 265 0. 001
r ≤ 1 0. 234 3. 841 0. 629 0. 234 3. 841 0. 629
*** denote statistical significance at the 1% level
The values of trace and maximum eigenvalue test are 24.644 and
24.411, respectively. These values are significant at 1% level. The results of
Johansen cointegration test indicate that we can continue the analysis to the
threshold cointegration, there is relationship long term equilibrium between
farm and retail prices of corn market.
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Note values in brackets denote standard error.
Cointegration relationship is estimated between farmer received and
retail prices. If lnPft and lnPrt are cointegrated, there is a long-run
relationship between them. The results indicate if retail price increase about
1%, so the farmer received price will decrease about 0.735 %. Both of farmer
received and retail prices have a negative long-run relationship.
Furthermore, the short-run dynamics can be described by the error
correction model (ECM). This is known as the Granger representation
theorem. This procedure describes the long-run dynamics condition.
Error correction equation 1:
(13)
(1.082) (-3.762) (-0.636) (1.795)
Note values in brackets denote t statistic.
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From equation (13) error correction equation shows that short-run
relationship between farmer received prices in this period (t) and the previous
period (t-1) is not significant. However, the relationship between farmer
received price in this period (t) and retail price in the previous period (t-1) is
not significant. The previous retail price (Prt-1) gives higher influence on
farmer received price in this period (lnPft). If retail price in the previous
period increase about 1%, so the farmer received price in this period will
increase about 0.161%. The adjustment speed to equilibrium is negative,
which deviates from long-run equilibrium but significant. Therefore, the
previous retail price gives higher influence on farmer received previous price
than the previous farmer received price.
Error correction equation 2:
(14)
(2. 410) (1.865) (0.454) (0.039)
Note values in brackets denote t statistic.
Error correction equation 2 shows that short-run relationship between
retail prices in this period (t) and the previous period (t-1), and also short-run
relationship between retail price in this period (t) and farmer received price in
the previous period (t-1). The farmer received price in the previous period
(Pft-1) gives higher influence than retail price in the previous period (lnPft).
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If farmer received price in the previous period increase about 1%, so the retail
price in this period will increase about 0.016%. However, retail price in the
previous period (Pft-1) give a little bit influence on retail price in this period
(Prt). If retail price in the previous period increase about 1%, so the retail
price will increase only 0.002%. The adjustment speed to equilibrium is
negative (deviate to long-run equilibrium) but not significant. Therefore, the
price of farmer received in the previous period gives higher influence on retail
current prices than retail previous price.
5.3.3 Calculation of Long-term Equilibrium Relative Markup
Once the presence of a cointegrating relationship is established between
farmer received and retail prices the associated error correction vector
autoregressive (ECVAR) mechanism is estimated and the error correction
vector , which expresses the long-run dynamics, given.
The cointegrating vector is
(15)
Where β0 = 1, β1 = - 0.645. Note that in Equation (15) denote lowercase
letters represent natural logarithms of farmer received and retail prices. The
long-term equilibrium relative markup (EMUP) as a percentage of the retail
price is obtained from the cointegrating vector when ectt = 0 and is given by
(16)
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Note that for the period under consideration the EMUP is about 39.42%
of the retail price evaluated at the average farm and retail prices.
5.4 Analysis of Threshold Cointegration
Based on cointegration test for prices of farmer received and retail
prices of corn in Indonesia shows that the farm received and retail prices are
integrated of the same first order, I(1). This research proceed to test
investigates the asymmetries in the price transmission mechanism between
farm and retail marketing channels in the Indonesia corn market by using a
threshold vector error correction model (TVECM). The differences data of
farmer received and retail prices are used to analyze threshold cointegration
of corn market.
Lagrange Multiplier (LM) test of Hansen and Seo (2002) is used to
explore the possibility of threshold cointegration. The LM statistic has a
nonstandard asymptotic distribution and they suggest two bootstrapping
techniques for computing the p values of the test. The first bootstrapping
technique is the fixed regressor bootstrap, and the other is the residual
bootstrap.
The fixed regressor bootstrap is calculated with 1,000 simulation
replication. The result of LM statistic is equal to 20.599 with a p-value
0.044. The corresponding critical value of fixed regressor bootstrap at the 5%
level of significance is equal to 20.291. The test statistics also indicate that
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the threshold effect is significant for the farm-retail prices of Indonesia corn
market, and concluding that the threshold VECM is a better fit approach.
Table 5-5 Threshold Test
Lagrange Multiplier Threshold Test (by bootstrapping)
Test statistic 5% critical value p-value
Fixed regressor bootstrap 20. 599** 20. 291 0. 044
Statistical significance at the 5% (**) level.
Figure 5-2 The Plots of Threshold Test
Threshold vector error correction model in this research uses one
threshold, two Regimes to estimate the parameter of threshold vector error
correction model. Regime 1 has 15.3% observations, whereas regime 2 has
84.7% observations. The result indicates farmer received price of corn is
significant, and then retail price of corn is not significant. The value of
threshold is – 0.208 implies that the equilibrium corn price decreases more
than 20. 8%.












Hansen and Seo test of linear versus threshold cointegration
Critical Values ( Fixed regressor bootstrap )
0.90% 0.95% 0.99%







Density of bootstrap distribution











Applying the procedure proposed by Hansen and Seo (2002) yields a
threshold parameter λ = -0. 208. This research only found one threshold
parameter and the price system is divided into two regimes based on this
parameter. The threshold parameter represents values of the residual term
from the cointegrating regression that initiates changes in patterns of
responses to shocks.
Table 5-6 Estimated Parameters of the Two-Regime Threshold Vector Error
Correction Model (TVECM2).
Note. Value in brackets denote p values.
Statistical significance at the 1% (***) and 5% (**) level, respectively.
(17)
The threshold can be explained as the value of shocks, indicated in
terms of the smallest percentage changes to the corn retail price from the
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long-term equilibrium that will shift the system to a different Regime, so
signifying a shift in the patterns of adjustment.
Regime 1 is defined by monthly prices in which the deviation from the
long run equilibrium is below -0.208, λ ≤ -0.208. Implying a minimum
decrease of about 20. 8% of the equilibrium corn retail price to settle the corn
market into regime 1. That is, regime 1 is determined by three monthly retail
price. Where the absolute decrease from the long-run equilibrium retail price
is greater than (or equal to) 20.8%, otherwise the markets falls into regime 2.
In contrast, for every observation in regime 2, the deviation from the long
term equilibrium is above -0.208, i.e., λ > -0.208. Regime 1 contains only
15.3% of all observations, it refers to as a “special” regime. Whereas, regime
2 contains 84.7% of all observations, it denoted as the “general” regime. The
results indicate that the deviations from the long run equilibrium of farmer
received and retail prices are generally higher.
The result also implicate that the significant estimated coefficients of
the farmer received price in regime 1 are similar to the estimates in regime 2.
Whether the deviations are greater (the coefficient of (ωt-1( )) is -0. 178 at
the 1% significant level) or smaller (the coefficient of (ωt-1( )) is -0. 849 at
the 1% significant level) the threshold model shows a significant adjustment
in the farmer received price of corn to deviations from the long term
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(18)
equilibrium. Because the transaction costs in the farm market are relatively
small and the process of price adjustment is more efficient.
The implication result of retail price is the threshold VECM shows no
significant adjustment to the deviations from the term equilibrium. The
insignificant estimated coefficients of the retail price of corn in regime 1 are
similar to the estimates in regime 2. Because the transaction costs in retail
market are relatively high, the process of price adjustment is not efficient.
Taking into consideration the threshold parameter λ, the threshold long-
term equilibrium relative markup (TEMUP) becomes:
Note that TEMUP is about 42.69% of the retail price evaluated at the
average farmer received and retail prices. Whereas, in the terms of
equilibrium relative markup, regime 1 is defined by those values less than 42.
69%, then regime 2 is defined by values greater than 42.69%.
The regime 1 contains about 15.3% of the observations whereas the
regime 2 contains about 84.7%. If retail corn price is decreased more than
20.8% from the long-run equilibrium or the equilibrium relative markup is
squeezed more than 42.69%, therefore the corn market moves into regime 1.
In this research the low marketing margin of the regime 1 leads to a
negative error correction term, which causes retail prices to increase faster
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than farmer received prices. This case is supported by the finding that the
absolute value of is greater than
This research uses a threshold cointegration model to analyze the
interaction between the farmer received and retail prices of corn market in
Indonesia. The error correction term can adjust farmer received and retail
prices to the long run equilibrium in the two regimes, but the farmer received




The potential for corn production enhancement in Indonesia is sizable
either by increasing productivity or development and expansion of corn
planting in wet land or dry land. The enhancement of corn demand in the
domestic and exports market in Indonesia were influenced by developing of
food processed and animal feed industry. The corn market in Indonesia is
highly potential based on the increasing of consumption gradually due to
developing of corn industry. Therefore, it needed to analyze about market
integration of farmer received and retail price of corn in Indonesia by using
threshold cointegration method.
This research examines the relationship between farmer received and
retail prices of corn market in Indonesia. Threshold vector error correction
model used to estimate threshold cointegration of corn price series. This
research defines one threshold and two regimes in threshold VECM. The
empirical result suggests that threshold error correction model can estimate
the long term relationship between corn prices in Indonesia. The error
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correction term can adjust farmer received and retail prices two the long run
equilibrium in the two regimes.
Three unit root tests used to estimate based on Augmented Dickey-
Fuller (ADF), Phillips-Perron (PP) and KPSS. Level data has unit root, it
means no stationary data. But in the first difference, there is no unit root (the
data is stationary). Natural logarithms data is used in this research to avoid
problems of scale. The threshold cointegration analysis uses difference data.
Whereas, one cointegrating vector was defined in this research by trace and
maximum eigenvalue test. It indicates the relationship of farmer received and
retail prices in long term equilibrium. Since, the role of corn as the strategic
commodity in agriculture development and it has function as both food and
feed. The role of corn especially become a raw material in industry and the
production corn for feed grains more than 55% due to the development of
poultry industry in Indonesia.
According to the results obtained, the threshold value is – 0.208, the
equilibrium corn prices is decrease more than 20.8%. The lagrange multiplier
used to knowing the threshold effect in vector error correction model.  It
indicates the threshold is significant to examine the threshold cointegration
model. The regime 1 contains about 15.3% of the observations whereas the
regime 2 contains about 84.7%. In this case the low marketing margin of the
regime 1 leads to a negative error correction term. It causes retail prices to
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increase faster than farmer received prices. If retail corn price is decreased
more than 20.8% from the long-run equilibrium or the equilibrium relative
markup is squeezed more than 42.69%, therefore the corn market moves into
regime 1.
The farmer received price of corn is more efficient then the retail price.
It indicates that in the farmer received price has small transaction cost then
retail price, and the process of price adjustment of farmer received price is
more efficient, and also the corn prices influenced by one previous period.
6.2 Suggestion
Development of hybrid varieties which produce high yields will be very
important. Improving quality, especially by using hybrid corn variety and
composites is a key goal. This condition is an opportunity for corn farming in
Indonesia to increase domestic production and productivity, so it can meet
market demand. The government should manage the corn prices in Indonesia,
because the retail prices increase faster than farmer received prices. The
increases in farmer retail prices or corn lead to immediate increases in retail
prices of corn, but decrease in farmer received prices of corn take time to be
passed down to retail prices of corn. Therefore, this research will useful as the
information and recommendation for the government to make policy of corn
in Indonesia.
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Appendix 1 Lag order selection criteria




Date: 06/18/12   Time: 13:35
Sample: 1983M01 2011M12
Included observations: 336
Lag LogL LR FPE AIC SC HQ
0 88.46499 NA 0.002049 -0.514673 -0.491952 -0.505615
1 461.8360 740.0747 0.000227 -2.713310 -2.645147* -2.686138*
2 463.2431 2.772372 0.000231 -2.697876 -2.584271 -2.652590
3 465.1465 3.727504 0.000234 -2.685396 -2.526350 -2.621996
4 477.7071 24.44824 0.000222 -2.736352 -2.531864 -2.654837
5 480.1879 4.799198 0.000224 -2.727309 -2.477379 -2.627680
6 482.3018 4.064129 0.000227 -2.716082 -2.420710 -2.598339
7 490.3361 15.35131 0.000221 -2.740096 -2.399282 -2.604238
8 496.4643 11.63633 0.000219 -2.752764 -2.366509 -2.598792
9 498.3214 3.504182 0.000221 -2.740008 -2.308311 -2.567922
10 502.1373 7.154741 0.000222 -2.738912 -2.261774 -2.548711
11 515.0563 24.06928 0.000210 -2.792002 -2.269421 -2.583686
12 525.6619 19.63306* 0.000202* -2.831321* -2.263298 -2.604891
* indicates lag order selected by the criterion
LR: sequential modified LR test statistic (each test at 5%
level)
FPE: Final prediction error
AIC: Akaike information criterion
SC: Schwarz information criterion
HQ: Hannan-Quinn information criterion
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Appendix 2 Johansen cointegration test
Date: 06/20/12   Time: 15:27
Sample (adjusted): 1983M03 2011M12
Included observations: 346 after adjustments
Trend assumption: Linear deterministic trend
Series: LNPF LNPR
Lags interval (in first differences): 1 to 1
Unrestricted Cointegration Rank Test (Trace)
Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.068119 24.64408 15.49471 0.0016
At most 1 0.000675 0.233558 3.841466 0.6289
Trace test indicates 1 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
Unrestricted Cointegration Rank Test (Maximum Eigenvalue)
Hypothesized Max-Eigen 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.068119 24.41052 14.26460 0.0009
At most 1 0.000675 0.233558 3.841466 0.6289
Max-eigenvalue test indicates 1 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values




Unrestricted Adjustment Coefficients (alpha):
D(LNPF) 0.023947 -0.002014
D(LNPR) -0.007461 -0.001783
1 Cointegrating Equation(s): Log likelihood 679.4119










Appendix 3 Vector Error Correction Estimates
Vector Error Correction Estimates
Date: 07/20/12   Time: 23:15
Sample (adjusted): 1983M03 2011M12
Included observations: 346 after adjustments
















[ 1.79527] [ 0.03875]
C 0.006943 0.009719
(0.00642) (0.00403)
[ 1.08191] [ 2.41035]
R-squared 0.054076 0.013173
Adj. R-squared 0.045778 0.004517
Sum sq. resids 4.793766 1.892880
S.E. equation 0.118393 0.074396
F-statistic 6.517054 1.521780
Log likelihood 249.3355 410.0899
Akaike AIC -1.418124 -2.347341
Schwarz SC -1.373657 -2.302873
Mean dependent 0.008223 0.009850
S.D. dependent 0.121199 0.074564
Determinant resid covariance (dof adj.) 6.91E-05
Determinant resid covariance 6.75E-05
Log likelihood 679.4119
Akaike information criterion -3.869433
Schwarz criterion -3.758264
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Appendix 4 Threshold vector error correction model
R version 2.14.1 (2011-12-22)
Copyright (C) 2011 The R Foundation for Statistical Computing
ISBN 3-900051-07-0
Platform: i386-pc-mingw32/i386 (32-bit)
R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details.
Natural language support but running in an English locale
R is a collaborative project with many contributors.
Type 'contributors()' for more information and
'citation()' on how to cite R or R packages in publications.
Type 'demo()' for some demos, 'help()' for on-line help, or
'help.start()' for an HTML browser interface to help.
Type 'q()' to quit R.
[Previously saved workspace restored]
> library(tsDyn)
Loading required package: mgcv
Th
Loading required package: Matrix
Loading required package: lattice
Attaching package: ‘Matrix’
The following object(s) are masked from ‘package:base’:
det
Loading required package: snow
Loading required package: mnormt
Loading required package: foreach
Loading required package: iterators
Loading required package: codetools
foreach: simple, scalable parallel programming from Revolution Analytics
Use Revolution R for scalability, fault tolerance and more.
http://www.revolutionanalytics.com
Loading required package: MASS




32 (5.3%) points of the grid lead to regimes with percentage of observations
< trim and were not computed
> print (bb)
Model TVECM with  1 thresholds
$Bdown
ECT Const DLNPF t -1 DLNPR t -1
Equation DLNPF -0.8486301 -0.2087142 -0.21889907 -0.09142487
Equation DLNPR -0.1601287 -0.0653392 0.05190068 -0.02200060
$Bup
ECT Const DLNPF t -1 DLNPR t -1
Equation DLNPF -0.17759125 7.626834e-05 0.07288208 0.08919597






Full sample size: 348   End sample size: 346
Number of variables: 2  Number of estimated parameters 16
AIC -2876.964   BIC -2811.574   SSR 11.74591
Cointegrating vector: (1, - 0.6449542 )
$Bdown
ECT Const DLNPF t -1
Equation DLNPF -0.8486(0.0002)*** -0.2087(0.0016)** -0.2189(0.1973)





ECT Const DLNPF t -1
Equation DLNPF -0.1776(0.0005)*** 7.6e-05(0.9937) 0.0729(0.2298)






Percentage of Observations in each regime 15.3% 84.7%
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## Test of linear versus threshold cointegration of Hansen and Seo (2002) ##
Test Statistic:  20.59942 (Maximized for threshold value: -0.04805437 )




Number of bootstrap replications:        1000> plot(test1)
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